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\q/ rofymenc canonic ayes. 

A polymeric cattonic dye of formula (I) 
RHN-ArCH-CH-B)n (I), 
wherein n is a number of 2 or greater 
the groups of formula -HN-A-CH-CH-B are the same or 
different and, In each 

A Is a substituted or unsubstttuted benzene ring and 

B Is the residue of a quaternlsed methylene active compound; 

and . 

R Is the residue of a cross-Unking agent 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 



j™ 8 inveirtonrelates to new polymeric anionic dyes for use in the coloring, surface dyeing Inldna or 
10 printing of substrates such as paper, fiber, leather and the like. The Invention^, rStoa Jro^ f^ 
dyeing paper with said new dyes and to paper dyed therewith. ^ 

2, Description of the Prior Art 

A variety of cationlc dyes have been employed for the dyeing of paper, pub or the like. However these 
55X222!^^ fr ° m J he f 3 !^ 963 °' ^arable toS h tinrtorial stlSgS^apS 
>2ZtS P T r fl^P* the result that the materials are not deeply dyed and Z large 
Slt^!! * e 1 materi ^ a refnafn8 In the waste water after dyeing the materials, which leadsto 
environmental problems of water pollution end the like. 

r JJ^fJZi f^f® to P"*"* 8 >" recent years for reasons of easiness of handling and 
1™,1h^£^ ^T™;^?*? *" 8,8 * P 0 " 8tora fl e ■»" h "» 81 temperatures and times 
SS^l^fSS 21 Wo J51 dl 88 con,pared to omer types of dyes andsuffer undesirable 
J*f lowering of concentration, change of color, occurrence of an insoluble material, ate. due 
2!2 U ??!fS!? from the waste water as mentioned above Is in serious problem to 
a dyeing factory. Now. a variety of dyeing assistants are often used to enhance tinctorial strenam of dves 
STE^E^ P^'-^ff^ «* ™* ™* to achieve a desired effect. InVewTttSs P fo£; 
baste^dyes have been proposed In U.S. Patent No. 4,323.382. The dyes are stated to possess good 
substanttvtty on paper and to alleviate environmental problems relating to the discharge of the waste water 
™°Z: ^fj^ 88 m not satisfactory for deep dyeing anddo not haTtimSal 
a^So^lnXC^r 0 ^" dy8 ' n9 ^ s,m P liflcationof ^'"9 equipment, etc. whkmMhg 



SUMMARY OF THE INVENTION 



J^J^J^l^l Mention Is to provide new polymeric cationlc dyes having highly increased 
° h P 6 ™ 11 * deep dyeing, """P'ate utilization of color (aD amounts of dyes being fixed on 

tS^US Papef - and P uto >, 8nd 1 resute substantially colorless waste wateTafter dyeing the 
materials, thus removing environmental problems of water pollution. 

cH^SS^^^H^fT. p ! es ? rt inventton 8,8 those dyes wherein the same or different monomer 
components represented by the following formula (1) are linked at the terminal amino groups by a crosslinWng 



agent: 

HzN-A-CH-CH-B (1) 



ILE^ZSS? ! H ^ b8tftuted " "nsubstituted benzene ring and B represents the radical of a 
"!^ VB f omp0und - 708 term 'Puerto cationlc dye' as used herein refers genericafly 
^ZS^^T^ 1 th88tnJCh,re or more ""ts of-HN-(A-CH-CH-B) which are crossflnTed 
^J^^^^^T^JS^^ Wnteh lnclud9 1" 089 containing the dlmer and trimer of the 
compound of the formula (1) crossUnked at the terminal amino groups. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

ha ^! P l^lflf J 5 8 ^ Ue !I? 8 to substituted benzene ring of A In the formula (1) include alkyl. alkoxy. 
?£E£f£2Z T* Tff ^ fl"**"** "tathytene active compounds represented^ Bare 
EfSSEeTSffi^ "V*! 0 ? * 8 methy,en8 8cUv ° S^P •« rnethylc/methytene. which radtea™ 
are for Instance derived from quInoDnium, piconnlum. benzothlazolium. benzoimidazollum IndoHunVw 

fSw^T^T liK8 - s^ss of B are. not by way oSCZradSS^ 

EE^r^^ VrfT* 8 , Whk5h 8,8 itemized with known quantization agents. Those 
l nc,ud s«-P» co1 ^- Y-Plcollne. 2-methyt^ethyl pyridine. 2-methy»-54thyl pyridS 
" fl1 o^t bUty ' pyridln8 ' ^"ft**. 2.Wutldlne awutldlne. 3.4^utidlne, SmeB 
^i^^^^^t^ 6 ^ indonne ' ^.3-trlmethyl^chloro indoline. 1 dimethyl berSmW- 
azole. 1 A5-trimetnvl benzlmktezole. 1-methyl-2-cyanomethyl benzlmidazole. 2-methylbenzothiazol imettwt 

dfethyl sulfate, dlpropyl sulfate, dibutyl sulfate, methyl chloride, ethyl chloride, benzyl chloride, mettjl lS 
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ethyl Iodide, butyl Iodide, methyl bromide, ethyl promlde, benzyl bromide, methyl p-toluene sulfonate, n-butyl 
p-toluene sulfonate, ethylene chlorohydrine, ethylene oxide, propylene oxide, butylene oxide, phenyl glycldyl 
ether, alryl glycldyl ether, acrytamlde. etc. 

The polymeric catlonic dyes of the present Invention may be prepared by reacting a substituted or 
unsubstrtuted amino benzaldehyde with a compound containing an active methyl or methylene group having a s 
quaternary nitrogen atom In the conventional manner to prepare a monomer component of the formula (1 ) and 
crossllnking said monomer component at the terminal amino groups with a suitable crossllnking agent for 
dlmerlzatlon, trlmerizatlon or polymerization. The amino benzaldehydes used In this reaction Include those 
wherein the benzene ring may be substituted by aikyt, alkoxy, halogen, etc., with p-amlno benzaldehyde being 
especially preferred. The crossllnking agents used in the present Invention Include phosgene, polycarboxylic 10 
acid haBdes, potycarboxyOc acid esters, poly aikyl halides, xytylene dlhaOdes or halogenated trlazines and 
pyrimidlnes wherein one halogen atom may be substituted by the radicals of the compounds having an amino 
or hydroxy! group which is reactive to an active halogen. Specific examples of the crossllnking agents are. not 
by way of limitation, phosgene, phenyl chloroformate, succlnyl chloride, terephthaloyi dlchloride, ethyl 
malonate, ethylene dibromide, xytylene dlchloride, 15 
2,4,6-trichlorotrlazlne, 
2,4,6-trtfluorotrlazine, 
2,4^lchIoro^(dlmethylarrUnopropylairUr^ 
2,4^ichloro-6^roxytriazlne, 

2,4^ifluoro^(trimethylaminoethy^ chloride, 20 

2 t 4Kfmuoro^NH^oxymethylamlrHD)trlazine, 

2 f 4KlIchlorc^(N,hWlhydroxyethylamlno^ 

2,4KJIfluoft>^l^ydroxypropylamlrK))« 

2,4^teWoro*(N f NKlimethylamlno)triazU^ 

2 l 4Hmraro^(N,N^exyto^ 25 

2,4Hdichloro^(N-2-sutfoethylamIno)triazln©, 

2,4,d-trichloropyrfmldlne, 

2,5,5-tnchloro-4-pyrldlnlum pyrimldlne chloride, etc. 

The polymeric dyes of the present invention prepared by using as crossllnking agents especially phosgene, 
halogenated trlazines or the derivatives thereof achieve remarked effects due to Increased substantrvity and 30 
low pH sensitivity. Crossllnking proceeds by dehalogenation or dehydration reaction between the terminal 
amino groups of the monomer components of the formula (1) and the crosslinking agents. Further, the 
crossllnking can be carried out In any order with suitable assisting agents added In water or an organic solvent 

The polymeric catlonic dyes of the present Invention may also be prepared In any forms such as powder, 
granule, liquid or the like according to the method known to those skilled In the art. Such dyes can be applied 35 
to suitable substrates such as paper, fiber (natural or synthetic) e.g., polyacrylonltrfle, acid modified polyester 
and leather, etc. to perform the coloring, surface dyeing, printing or inking of the substrates. Further, the dyes 
of the Invention can be used as printing Ink, recording Ink, etc. In particular, the dyes of the invention are of 
excellent affinity to paper and pulp. The attainable hues range from yellow to violet. 

According to the dyes of the present Invention, the advantages are attained that tinctorial strength Is highly 40 
increased to permit deep dyeing which was not attainable by prior catlonic dyes, the whole amount of dyes Is 
fixed on the dyed materials and hence no dyes are contained In the waste water after dyeing the materials and 
there Is no possibility of water pollution. Further, the dyes of the invention are of great value In terms of 
economy of reduced dyeing time, no need of any dyeing assistants, etc. which are attributable to high tinctorial 
strength not found in prior catlonic dyes. In addition, they have very excellent properties to storage stability 45 
even when formed Into a liquid product, In contrast to prior catlonic dyes. This may be attributable to the fact 
thai the new dyes of the present Invention have highly stable chemical structure as compared to prior catlonic 
dyes. 

The following examples concretely illustrate the preparation of dyes according to the present invention and 
the application thereof but are not to be construed to limit the scope of the Invention. Unless otherwise stated, 50 
all parts are by weight 



EXAMPLE 1 

55 

605 parts of p-amlnobenzaWehyde and 110 parts of l^imethylpyridinlurrwnethylsulfate were heated 
under reflux in 500 parts of alcohol for 5 hours In the presence of 1 part of piperidine. After cooling, the reaction 
mixture was filtered with suction and washed with alcohol to give 135 parts of a compound of the formula 
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66.4 parts of the compound of the above formula as prepared above were dissolved in 1000 parts of water and 
cooled to 5°C. To the solution were added 18.4 parts of cyanuric chloride and the mixture was maintained at 

15 10° C for 2 hours, during which period the pH was maintained at 5-6 by adding dropwise 10% solution of soda 
ash and elevated to 45 9 C over a 0JS hour time. The mixture was reacted at a temperature of 45* to 60°C for 1 JS 
hours, charged with 12-5 parts of diethanoiamine and 6 parts of sodium carbonate and further reacted at a 
temperature of 90° to 95°C for 3 to 5 hours to complete the reaction. The reaction solution was spray dried to 
give 82 parts of a yellow dye having the maximum absorption wavelength (x max) at 422mm (DMF) and 

20 represented by the foflowing formula 



25 N(C 2 H 4 OH) 2 

cH 3 so|p CH-Sbf 

35 

The dye was dissolved In water to prepare a stock solution. A pulp was continuously dyed with the stock 
solution. The pulp was subjected to a paper machine to yield a paper which was dyed in a brilliant greenish 
yellow and had excellent levelling property. The waste water after dyeing the paper was substantially colorless. 
Dyes with similar excellent dyeing properties were obtained from the monomer components listed in the 
40 Table. The hue shown was that obtained with bleached sulfite paper stock. 
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'© OCH 3 
3 



NH • CI® 

2 *** greenish yellow 



yellow 



CH 3 



C ^X CH3 OCH 3 



CH. 

OCH, 



red 



if 



OH 



CH- 
i O 

CX/tcHoCH-^-NH^ CH 3 S0 4 © violet 



I© 
CH 3 



CI 

0C^^CHH^-NH 2 .C 2 H 5 SOe yellow 
I© 

• C 2 H 5 
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? J CN 



Q(^ N ^C=CH-^^-NH 2 - 1 & greenish yellow 



I® 



EXAMPLE 2 

In 500 parts of water were dissolved 644 parts of a compound of the formula 



H 3 C^f ^ -CH=CH- ^^ -NH 2 



which was prepared in the same manner as In Example 1 . The solution was cooled to 5°C. charged with 18.4 
parts of cyanuric chloride, gradually raised to 60° C while keeping the pH at 5 - 6 by adding dropwtse a 10% 
sodium carbonate solution and reacted at the same temperature for 2 hours to complete the reaction. 
Thereafter, the reaction mixture was charged with 143 g of sodium salt of taurine and further 5.5 parts of 
35 sodium carbonate, heated at 95° C and reacted for 3 hours. After cooling, a precipitated cake was filtered with 
suction to give 100 parts of a wet cake containing 60 parts of a compound having the following formula and the 
maximum absorption wavelength (W) at 422 mm (DMF). 



CH 2 CH 2 S0 3 ® 



NH- -HN 



CH 3 



SO CH 3 SO© 



100 Parts of the wet cake were charged with 40 parts of glacial acetic acid and 25 parts of ethylene glycol to 
55 make the total of 200 parts with further 35 parts of water. The mixture was heated at 70° C to prepare a liquid 
composition containing 30% of a yellow dye represented by the above formula. 

This composition could be diluted In any proportions with water and no change of properties was observed 
after storage for 6 months. The composition was diluted with water to prepare a stock solution. A pulp was 
continuously dyed with the stock solution. The pulp was subjected to a paper machine to provide a paper 
60 which was dyed In a brilliant greenish yellow and had excellent levelling property. The waste water after dyeing 
the paper was substantially colorless. 

Good paper dyes were also obtained by employing diethytamine, monoethanolamine, dimethylamlne, 
monoethylamine, dWsopropanolamine, ethylenediamlne, morpholine, aniline, N.N-dhexyiamine, ammonia, 
triethyienetetramlne, sarcoslne, propanolamine, dlmethylaminopropylamine, dimethylamino ethylamine, 
65 diethylamlnomethylamine, 1 ,3-diaminopropane, bls(3-amlnopropyl) ether, piperidine, N-amlnoethyl plperidine, 
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N-amlnopropyl morphoHne, memyliminoblspropylamlne, plperazine, 1,4-bIsaminopropyt plperazine, 1-am!no- 
4-methyl plperazine, etc., in place of sodium salt of taurine. 

EXAMPLE 3 

55.6 Parts of a compound represented by the formula 



CH. CH„ 10 



15 



20 

which was prepared from p-amlnobenzaldehyde and 1 ^^-trlmethyl-2-methylene-indonne were dissolved in 
2000 parts of water with 15 parts of acetic acid added, from which any free amino group was removed by 
adding 30 parts of sodium acetate and blowing phosgene at 30° C. The resulting solution was charged with 20 
parts of hydrochloric acid, raised to 50° C and charged with 100 parts of sodium chloride to precipitate a dye. 
The dye was filtered and dried at 60° C to give 53 parts of an orange dye having the following formula and the 25 
maximum absorption wavelength (W) at 566 mm (DMF). 



CT 3^ ^3 H 3 C s/ CH 3 




\ C -CH=CH-0-NHCOHN-Q-CH=CH-C^Q 
CH^ cP H,c' CI® 



*3 V 

This dye colored a polyacrylonltrlle fiber In orange with excellent fastness. 

Good dyes were also obtained by substitution for phosgene of phenylchloroformate. sucdnyl chloride, 40 
terephthaloyl dlchlortde, adtpoyl chloride, etc. 

EXAMPLE 4 

45 

In 1000 parts of water were dissolved 37.5 parts of a compound represented by the formula 



CH, » 
I 3 



CH 3 55 

which was prepared from p-amlnobenzaldehyde and 1,2,3-trimethylbenzimidazole methosuifate In the same 
manner as in Example 1. The solution was cooled to 5° C, charged with 18.4 parts of cyanurfc chloride and kept 
below 1 0° C until the completion of the reaction. To this reaction solution were added 55.3 parts of a compound 60 
represented by the formula 
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25 



30 



35 



55 



00,3 n« 

i 2 „ ^ vrCH« CH-/ \N- CH 2 CH 2 OH 



ro which was prepared from 2-methoxy-4-amlnobenzaldehyde and 1 -hydroxyethyl-4-methylpyildinlum chloride 
by the same way as in Example 1. The mixture was gradually elevated to 60° C while adjusting the pH to 5 - 6, 
reacted at this temperature for 2 hours, and charged with 6 parts of soda ash and reacted at a temperature of 
90° to 95°C for 3 hours. The crystals were separated out by addition of 100 g of Nad. filtered and dried to leave 
90 parts of a yellow dye having the maximum absorption wavelength (W) at 435 mm (DMF) and represented 

15 by the following formula. This dye colored a paper material in yellow. 



C ^C3~ 011=3 ch -^\nh- c c-hn^^- ch= ch-^^®c 
ci© I i ciO 



.N v v OCH. 



20 HOH 2 CH 2 C-N J- CH= CH^ VNH- C C-HNfJ- CH= CH-£ N- CH 2 - CH 2 OH 



C CH- 
I J 

CI CH, 




Good dyes were also obtained by substitution for cyanuric chloride of 2,4,6-trffluoratriazine. 2,4,8-trichloro- 
pyrimldlne, 2^^-trlchloro-4-pyridlnium, pyrimldine chloride, etc. 

40 EXAMPLES 

100 Parts of 20% aqueous suspension of bleached sulfite pulp were mixed with 1 part of 2% aqueous 
solution of the dye prepared In Example 2, the mixture was stirred for 30 seconds and subjected to a paper 
machine to obtain a paper which was dyed In a brilliant greenish yellow and had very good bleed resistance. 
45 The waste water after dyeing the paper was colorless. 

EXAMPLE 8 

50 50 Parts of poiyacrylonftrile fiber were introduced into an aqueous dyebath containing 0.15 part of 30% 
acetic acid, 0.1 part of sodium acetate and 0.1 part of the dye prepared In Example 3, heated to the boiling 
point over a 30 minutes time and dyed at this temperature for 50 minutes. Subsequent rinsing and drying gave 
brilliant orange, fast dyeings. 



EXAMPLE 7 



30 Parts of waste-telephone book, 30 parts of wood pulp and 40 parts of waste-news paper were beaten to 
prepare a 1% aqueous pulp dispersion. This dispersion was added with 10 parts of a 2% aqueous solution of 
60 the compound prepared in Example I to a head box to make a paper sheet. This paper had a deep greenish 
yellow shade having good color fastness to water and the waste water after dyeing the paper was substantially 
colorless. 

65 
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Claims 



1 . A polymeric catlonic dye of formula (I) 
R-(HN-A-CH-CH-B)n (I) 

wherein n is a number of 2 or greater 

the groups of formula -HN-A-CH = CH-B are the same or different and, in each 10 

A Is a substituted or unsubstituted benzene ring and 

B Is the residue of aquatemlsed methylene active compound; and 

R is the residue of a cross-linking agent 

2. A dye according to claim 1 wherein each group B is a qulnoiinlum, picollnlum, benzothlazolium, 
benzolmldazotlum, IndoDum or qulnoxalonium derivative. is 

3. A dye according to claim 1 or claim 2 wherein each group B Is a derivative of a heterocyllc compound 
selected from 

a-picoline, y-plcollne, 2-methyl-4-ethyl pyridine, 2-methy1-5-ethy1 pyridine, 3-ethyW-methyl pyridine, 
2-methyl-6-butyt pyridine, 2,4-lutIdIne, 2,6-iutIdlne, 2,5-lutidine, 3,4-iutidine, 2-methyl qulnollne. 4- methyl 
qulnollne. 2,3,3-trimethyt IndoOne, 2 t 3,3-trtmethyi-5-chloro Indollne, 1,2-dimethyl benzlmldazole. 1,2,5-trl- 20 
methyl benzlmldazole 1 -methyl-2-cyanomethyt benzlmldazole, 2-methyl benzothlazol, 2-methyi-6-meth- 
oxy benzothlazol and 1 ^-dimethyl quinxalone quaternised with a quatemisatlon agent selected from 
dimethyl sulfate, diethyl sulfate, dlpropyl sulfate, dlbutyt sulfate, methyl chloride, ethyl chloride, benzyl 
chloride, methyl Iodide, ethyl Iodide, butyl iodide, methyl bromide, ethyl promlde, benzyl bromide, methyl 
p-toluene sulfonate, n-butyl p-toluene sulfonate, ethylene chlorohydrine, ethylene oxide, propylene oxide, 25 
butytene oxide, phenyl gtycidyl ether, aOyt glycldyl ether and acrylamide. 

4. A dye according to any one of claims 1 to 3 wherein each group A Is selected from benzyildene and 
benzylldene substituted by one or more groups selected from Ci^ aikoxy, C1-4 alkyl and halogen. 

5. A dye according to any one of claims 1 to 5 wherein the cross-linking agent is selected from 
phosgene, potycarboxyiic acid haiides, polycarboxyiic acid esters, potyalkyl haiides, xytytene dihaiides, 30 
halogenated triazines and the derivatives thereof or haiogenated pyrimldines and the derivatives thereof. 

6. A dye according to one of claims 1 to 5 wherein the cross-linking agent Is selected from phosgene, 
phenyl chloroformate, succinyl chloride, terephthaloyl dlchloride, ethyl malonate, ethylene dibromlde, 
xytytene dlchloride, 

2,4,6-trichIorotriazine, 35 
2,4,6-trifluorotrtezine, 

2,4^chlcTO^(d1methytamlnopropytamino)triazine, 
2,4-dichloro-6^hydroxytrtazIne, 

2,4-difluoro-6 (trimethylamlnoethytamlno)triazJne chloride, 

2,4-dffluoro^NK»rboxymeth^ 40 

2.4-dchloro-6^(N,N<IIhyaYoxyemytamlno)m^ 

2,4HOTuoro^N4iydroxypropytarrtfno)trlazin 

2,4^]chloro^(N,^lmethyIamIno)tria^ 

2,4^Ifluoro-&KN,N<lihexyta^no)triazine, 

2 I 4-dichloro-^(N-2-3ulfoethytamtno)trla2lne ( 45 
2,4 ,6-trtchlo ro pyrl mldlne and 
2i6.6-trichloro-4-pyridlnium pyrimldlne chloride. 

7. A dye obtainable by cross linking at least one compound of formula (II) 
HzN-A-CH-CH-B (II) 

wherein A and B are as defined In claim 1 with a cross-linking agent SO 

8. A process of dyeing comprising treating a paper stock with a dye according to any one of claims 1 to 

7. 

9. A dyed paper material comprising a paper stock and substantive thereto a dye according to any one 
of claims 1 to 7 or the reacted residue of such a dye. 
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